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ApplNo. 10/814,086 

Aindt Dated August 1 0, 2005 

Reply to Office Action of May 10, 2005 

Ami^iiilinenta to the Sp^lfication ; 

Submitted herewith under the provisions of 37 CFR §1.125 is a Substitute Specification 
together with a maiked-up copy of the original specification which shows aU added material 
underlined and all deleted material stnick-out. 

The Substitute Specification includes the section headings which the Examiner requested and 
the amendments on page 2, lines 7-9 which the Examiner requested. 

The undersigned afiSnns ttiat the Substitute Specification only contains those changes found 
on the maiked-up copy and does not contain any new matter. 
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SUBSTITUTE SPECIFICATON - CLEAN COPY 
AFP.TY MEA NS yOR A VERTICAL CONNEC TTQN OF TWO MEMBERS 



5 R AncnROUNP nv the invention 

Field of the Invention 

Hic present invention relates to a locking device for a vertical connection of two 
components, in particular for a pivot connection of ceiling^mounted medical supply units, 
in particular of ceiling-mounted medical stands. 

10 Descrintion of the Related Art 

Ceiling-mounted medical stands are provided for ovcihcad mounting of medical 
equipment, such as medical monitors, respirators, syringe pumps, etc. They are, for ex- 
ample, used in operating rooms or intensive-care units, etc. for accommodation of the 
systems required for operations, intensive care or examination of a patient. Since all of 
15 the supply lines for electric current, compressed air, oxygen, and other medical gases, etc, 
can be routed jfrom the ceiling into the ceiling-mounted stands where they can be con- 
nected directly to the equipment, the necessity of placing the cables on the floor is 
avoided and the risk of stumbling over cables that are lying on the floor can, thus, be 
eliminated. 

20 Ceiling-mounted stands consist of a column and at least one horizontal swinging arm 

that are mounted to the ceiling via a pivot connection such that they can be tumed, and of 
an equipment carrier, also called stand head, that is provided to accommodate the neces- 
sary connections and devices. The pivoted ami pennits the ceiling-mounted stand to be 
swung across any radius desired, thus facilitating access to the patient or adjustment of an 

25 optimum working position. Coming out of the ceilii^, all cables and supply lines are 

1 
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routed down into the ceUing-moimted stand where they are placed and from where they 
ate routed through the pivot connection and the ann and to the stand head. The ceiling- 
mounted stand may also comprise two anns that are coupled to each other such that they 
can be pivoted. 

The pivot connections must be able to cany the total weight of the ceiling-mounted 
stand, including the stand head and the equipment accommodated therein. Any tearing 
apart of the pivot connection must, under any and all circumstances, be avoided since, 
otherwise, the ceiling-mounted stand would fall down, maybe causing considerable per- 
sonal injury and material damage. 



ftTtTKP SUMMARY OF T HE IMVENTION 

Therefore, the present invention aims at providing a locking device that reUably pre- 
vents the ceiling-mounted stand from falling down. Furthermore, the locking device 
should also be capable of bemg retrofitted to aheady existing systems without any con- 
IS siderable effort. 

According to flie invention* this problem is solved by means of a locking device that is 
discussed below. 

By forming the shell in individual sheU segments and Ae washer in individual washer 
segments, it is also possible to retrofit the locking device without having to separate the 
20 cables and supply lines. Should retrofitting be necessary, the first step simply comprises 
sideward insertion of the washer segments above and below the pivot comiection and 
fixing same via mounting screws of the pivot cormection. 

The enga^g section of the shell segments cwnprises, to advantage, a ring segment 
section that is bent fitoro the upper or lower edge at an essentially right angle. Thereby, 
25 each shell segment can be fitted sideways onto the pivot connection in the manner of a 
clamp, with the upper and lower ring segment sections sunply engaging above and below 
the washer respectively, thus securing the pivot connection against falling apart. 
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Hie engagmg section of tbe washer segment is fonned as a stepped projection pro- 
trading from the outer perimeter of Ihe washer segment, thus ensuring easy mounting of 
the shell segments. Furthennoie, the manufacture of such washer segments is simple and 
cost-effective. 

By the engaging section of the shell segment and the engaging section of the washer 
segment extending along the entire perimeter, the force to be absoibed in the event of the 
pivot connection tearing apart is distributed over a maximum area, so that the waU thick- 
ness of the engaging section can be kept small. Thereby, it is possible to design the lock- 
ing device in a discreet manner. 



T^WTFP DFJiCRIPnON OF SEVERAL VIEWS OF THE DRAWINGS 

The invention will be illustrated in detail below by means of a presently preferred em- 
bodiment with refwence being made to *e enclosed drawings, in which: 

Figure 1 is a partially broken lateral view of a pivot connection and two aims; 

1 5 Figure 2 is a perspective view of a shell segment; 

Figure 3 is a top view of two shell segments that are joined to form a ring; and 

Figure 4 is a top view of two washer segmoits diat are joined to fwm a ring, 

ppTAn.RD DESCRIPTION OP THE INVENTION 

20 Fig. 1 indicates an upper ami 21 extending in horizontal direction and a lower aim 22 

extending in horizontal direction, with both aims being connected to each other via a ver- 
tical pivot connection 20 such that they can be turned. The pivot connection 20 comprises 
a hub 23 that is suitounded by two fatHbia cylindrical componraits not described in detail 
here. The hub 23 is formed as a hollow c^der. The supply cables and tubes (not shown 
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here) ate placed in said hollow cylinder. The pivot connection 20 as such will, however, 
not be considered in more detail below. 

In the present embodiment, the locking device for the pivot connection 20 is formed 
by two shell segments 1 enveloping the pivot connection and associated upper and lower 
5 washers 9 and 29 that are Hkewise arranged around the pivot connection. 

Fig. 2 shows a shell segment 1. Since it is designed identically, the second shell seg- 
ment will not be described in more detail htae. As seen frran above, the shell segment I 
has a semicircular shape. It possesses a sheU segment surface 19 comprising a first free 
segment end 3 in ciicmnferential direction and a second free segment end 4 arranged 

10 diametrically opposite to the first segment end. When installed as shown in Fig. I, the 
shell segment comprises an upper edge 5 facing the upper aim 21 as well as an opposite 
lower edge 6 facing the lower arm 22. An upper projection is ananged at a right angle 
adjacent to the upper edge 5. Said projection extends inwards along the entire upper edge 
5 in radial direcdon, thus forming a continuous enga^g section 7. Likewise, a projection 

15 forming an engaging section 8 directed inwards in radial direction is ananged adjacent to 
the lower edge 6, also at a right angle. This radial projection extends inwards for only a 
few millimeters. However, the projection is dimensioned such that, by engaging the 
washCT segments described below, it would be capable of reliably holding flie weight of 
the ceiling-mounted stand and die equipment, should the pivot connection 20 tear apart. 

20 In die area of the segmait end 3, two holes 24 through which screws can be fitted are 
provided in the shell segment surface 19. Two holes 24 are also provided at the other 
segment end 4. 

As shown in Fig. 3, two shell segments 1 are joined to form a ring. The two shell 
segments 1 are connected to each other via a connection element 10 at either of the fi«e 
25 segment ends 3 and 4. The connection elanent 10 consists of a plate provided wi^ two 
holes corresponding to the holes 9. hi the present executive form, the holes of the connec- 
tion element 10 are provided with internal threads so that screws can be screwed into the 
connectiwi element It is, howev^, also possible to provide unthreaded holes. In this case, 
the screws are screwed to each other by means of a nut 
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Acconiuig to Fig. I, a washer 9 feeing the upper aim 21 and a washer 29 facing the 
lower ann 22 are provided. Since both washers are identical, only the upper washer 9 will 
be described in more detail below, with reference being made to Fig. 4. 

According to Fig. 4, two washer segments 11 and 12 are joined to form an approxi- 
5 raately closed washer 9, As seen from above, the two washer segments each have a semi- 
circular shape. They are designed in the form of a flat disk, comprising a first free washer 
end 15 in circumferential direction, a second washer end 16 arranged diametrically oppo- 
site to the first washer end 15, a circular surface 17. an inner perimeter side and an outer 
perimeter side. Several holes 18 through which screw bolts (that are not shown here) are 
10 fitted for mounting the washer segments to the pivot connection are provided in the circu- 
lar surfece 17. In the present embodiment, two holes are provided for each washer seg- 
ment. 

As shown in Fig. 4 and in Fig. 1, each washer segment 1 1, 12 possesses a projection 
that protrudes outwards in radial direction and is used as engaging section 13, 14. The 

15 wall thickness of each projection is less than the wall thickness of the washer segment. In 
the present embodiment, the wall thickness of the projection is about half the waU thick- 
ness of the washer segment. However, the projection is dimensioned such that, by engag- 
ing the engaging sections 7, 8 of the shell segments 1, it would be capable of reliably 
holding the weight of the ceiling-mounted stand and the equipment, should the pivot con- 

20 nection 20 tear qwrt The size of the projection in radial direction is dimensioned such 
that its radial dimension is approximately equal to the radial dimension of the engaging 
section 7, 8 of the shell segment 1. 

In the assembled state according to Fig. 1, the engaging segment 7, 8 of each shell 
segment 1, thus, ptotnides behind the radial projection of the engaging section 13, 14 of 
25 eadi washer segment 1 1, 12, botii at the upper edge 5 and the lower edge 6. 

In the event of the pivot connection 20 tearing ^art, the ceiling-mounted stand or 
parts thereof are prevoited from falling down because, in such a case, Ihe engaging sec- 
tions 7, 8 of the two shell segments 1 come into engagement witii ttie engaging sections 
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13, 14 of the washera 9 and .29. thus holding the pivot connection together. More accu- 
rately, the upper engaging section 7 is held by the projection of the upper washer 9, while 
the lower engaging section 8 holds the projection of the lower washer 29. 

Retrofitting of the locking device wiU be described in the following. At first, screw 
5 bolts securing the pivot connection 20 are unscrewed and pulled out. Then the washer 
segments 1 1, 12 of the upper and lower washers 9 and 29 are inserted sideways above and 
below the pivot connection 20. Thereafter, new screw bolts that are longer by the thick- 
ness of the particular washer segments are fitted through the holes 18 on the circular sur- 
face 17 of *e washer segments and retightened subsequently, hi this manner, the washer 
10 segments 1 1, 12 are fixed to the pivot connection 20. 

Now, the shell segments 1 are fitted onto the pivot connection 20 from the side and 
are connected to each other via the connection elemait 10 and the associated screws. As a 
result, the sbeU segments 1 envelop die pivot connection. Hereby, the engaging sections 
7, 8 of the sheU segments 1 engage the engaging section 13, 14 of the washer segments 
IS 1 1, 12, thus securing the pivot connection in the manner of a clamp. 
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1. Locking device for vertical connection of an upper cotmecdon carapooeaU that 
con^ses an upper enga^ng section, to a lower connection component, that com- 

5 prises a lower engaging section, whereby the locking device comprises at least 

two shell segments (1) that reach, at least in part, around the connection fiom the 
outside and in horizontal direction, with the shell segments (1) comprising an up- 
per and a lower edge (5, 6) adjacent to each of which an upper and a lower engag- 
ing section (7, 8) facing the connection is provided so that, should the connection 

10 of the two connection components come ^art, die uppw engaging section (7) of 

the sheU segments (1) is supported against the upper engaging section provided at 
the upper connection component, while the lower engaging section (8) of tiie shell 
segments (1) holds the lower engaging section (13, 14) of the lower connection 
component 

15 2. Locking device according to Claim 1, characterized by an upper and a lower 
washer (9) each being assembled of at least first and second washer segments (1 1, 
12), whereby the washers (9) can each be pushed onto the connection from the 
outside and in horizontal direction, whereby, when installed, the upper washer (9) 
is fixed to the URper connection component and the lower washer ^9) to the lower 

20 connection component, whereby the upper and lower engaging sections (13, 14) 

are each formed on the respective washer segments (1 1, 12). 

3. Locking device according to Claim 1 or 2, characterized in that tiie shell segments 
(1) are connected to each other in the installed state. 

4. Locking device according to one of the preceding claims, characterized in that the 
25 engaging section (7, 8) of the shell segment (1) is formed by a projection that is 

bent fiom the upper or lower edge (5, 6) at an essentially right angle. 
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5. Ucldng device aocoiding to one of the preceding claims, characterized in that the 
engaging section (13. 14) of the upper or lower connection component or washer 
segment (11, 12) is fbimed by a projection protruding fiom the outer perimeter of 
said washer segment 

6. Locking device according to the preceding claim, characterized in that the projec- 
tion piotniding fiom the outer perimeter is stepped. 

7. Locking device according to one of the preceding claims, characterized in that the 
engaging section (7, 8) of the sheU segment (1) extends along the entire upper or 
low» edge (5, 6). 

8. Locking device accotxting to one of the preceding claims, characterized in that the 
engaging section (13, 14) of (he upper or lower connection componrat or washer 
segment (1 1, 12) extends along tiie entire outer perimeter. 

9. Locking device for a pivot connection of a ceiling-mounted medical supply unit 
according to ow of the preceding claims. 
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